We aimed to verify the nature and derive the basic parameters of the symbiotic star candidate [JD2002] 11. For this purpose, we obtained and analysed an X-Shooter spectrum of [JD2002] 11. We also used optical and infrared photometry available for the object. Emission-line diagnostic ratios are characteristic of a dusty type symbiotic star and reveal a two-component nebula (low-and highdensity). The spectral energy distribution is well fitted with a two-component blackbody spectrum with the respective temperatures of 1150 K and 600 K. The total luminosity of 3000 L ⊙ is consistent with the expected luminosity of a typical Mira star, embedded in an optically thick dust shell. We conclude that [JD2002] 11 is the ninth symbiotic star in total and only the second dusty type symbiotic star discovered in the Small Magellanic Cloud.
Introduction
Symbiotic stars are the products of binary evolution of low mass stars. These systems comprise of a giant star and a compact (usually white dwarf) companion. The giant star looses mass via stellar wind or the Roche lobe, part of which is accreted by the hot component.
Most of symbiotic stars belong to the so-called S-type (stellar), showing the presence of stellar photospheres of normal red giants. In D-type (dusty) symbiotics the cool component is a Mira star enshrouded in a warm dust shell (Mikołajewska 2013) .
Population of extragalactic symbiotic systems is important for our understanding of the symbiotic phenomenon, since the sample includes objects with known distances and with diverse chemical compositions. Currently, there are eight symbiotic stars known in the SMC (Belczyński et al., 2000; Oliveira et al., 2013; Miszalski et al., 2014) . The only one D-type system in this galaxy was found by Oliveira et al. (2013) . [JD2002] 11 is a D-type system candidate proposed by Hajduk et al. (2014) .
In this paper we present spectroscopic observations of [JD2002] 11 obtained using X-Shooter mounted on the Very Large Telescope UT2. The spectrograph provides a stunning wavelength coverage, which we used to verify the symbiotic nature of the object.
Observations and data reduction

The X-Shooter spectrum
Two exposures of [JD2002] 11 were performed with X-Shooter in the UVB, VIS, and NIR arm in the nodding mode on October 13, 2013. An artificial strip was present in the second VIS frame and the observations were interrupted and repeated on the following night. However the rest of the data was not corrupted. The target was observed at the airmass of 1.6. Feige 110 was used as the flux standard, observed at the airmass of 1.1.
Three spectra of [JD2002] 11 in each arm were obtained on October 14, 2013 at the airmass of 1.6. Two exposures were performed in the nodding mode and one in the stare mode. The spectrum of GD 71, obtained at the airmass of 1.3, was used for flux calibration.
Seeing was slightly better during the first night (0.8 arcsec compared to 1.0 arcsec). Thin clouds were present on the sky on both nights.
Observations in three arms started simultaneously and took 865 s in the UVB arm, 930 s in the VIS arm, and 900 s in the NIR arm.
The observations of [JD2002] 11 were performed with the 1.0 × 11 arcsec slit for the UVB arm and 0.9 × 11 arcsec for the VIS and NIR arms. Resolution ranges from 5100 in the UVB and NIR arms to 8800 in the VIS arm. Flux standards were observed using the 5 × 11 arcsec slit for each arm.
The data were reduced with the X-Shooter pipeline version 2.5.2 provided by ESO. This included the wavelength calibration, spectrum subtraction, and flux calibration. The spectra were reduced with the xsh_scired_slit_stare (UVB and VIS arms) and xsh_scired_slit_nod (NIR arm) recipes. The latter recipe allowed for optimal subtraction of the sky lines. The correction for the telluric lines was performed using the telluric standard observation using IRAF package 2 .
The spectra taken at two nights were examined and compared. No significant differences were found. Thus we averaged all the spectra in each arm to achieve better signal to noise ratio. The VIS and NIR fluxes were increased by 6% relative to UVB fluxes to compensate for the smaller slit width. The relative flux calibration uncertainty of 5% was adopted from comparison of the response functions determined for the two nights. The line fluxes are presented in Table 1 .
Other observations
The spectrum of the object was also obtained with the Southern African Large Telescope (SALT) by Hajduk et al. (2014) . The wavelength range of the spectrum is from 4332 Å to 7415 Å. The seeing during the observation was about 3 arcsec.
[JD2002] 11 is spatially blended in this spectrum with an early-type background star, which gives rise to a continuum. Hydrogen and helium stellar lines are blended with the emissions, which may affect the measurements. Resolution of the spectrum was about 1000. Sensitivity curve from another night was used for flux calibration. Good agreement was achieved between SALT and X-Shooter fluxes (Table 2) , though only the strongest lines are detected in the SALT spectrum.
[JD2002] 11 was detected by the Two Micron All Sky Survey (2MASS, Skrutskie et al. 
Hot component
The emission lines detected in the spectra of [JD2002] 11 are listed in Table 1 . We did not detect the O vi Raman scattered lines at 6825 Å and 7088 Å in our spectra (Schmid, 1989) . Their presence is restricted exclusively to symbiotic systems but not all symbiotics show these features.
The observed Hα/Hβ line flux ratio is somewhat higher than the value derived from the Case B recombination. The relative intensities of Hα, Hβ, and Hγ emission lines show, that the main reason for this is self-absorption of the Balmer lines rather than the circum/interstellar extinction. Thus, for the extinction correction of the [JD2002] 11 spectrum we applied the reddening of E(B-V)=0.13 found for the ionized region DEM S 54 (Caplan et al., 1996) . We find similar value of reddening for the Hα/Hβ flux ratio measured from the background emission. The observed and dereddened fluxes of the emission lines for [JD2002] 11 are shown in Table 1 .
The detection of the He ii 4686 Å line indicates the presence of a relatively hot source in [JD2002] 11. Its temperature inferred from the He ii 4686 Å/Hβ line flux ratio is about 100,000 K. This is confirmed by the identification of the [Fe vi] emission line in the spectrum (Table 1) 
Cold component
The spectral energy distribution (SED) of [JD2002] 11 is dominated by the infrared continuum emission (Figure 2) . We fitted the datapoints with a single blackbody function and obtained the temperature of the emitting source of 1000 ± 50 K and the corresponding luminosity of 3000 ± 200 L ⊙ , assuming the distance of 62.1 ± 1.9 kpc to the SMC derived by Graczyk et al. (2014) . The fit reproduced the maximum of the SED well, but left some residual emission shortward and longward of the maximum emission. More accurate fit was obtained with the sum of two blackbody functions with the temperatures of 1150 ± 50 K and 600 ± 100 K. The respective luminosities and radii of the two shells are 2000 L ⊙ and 1000 L ⊙ , 1100 R ⊙ and 2900 R ⊙ , assuming that both shells are optically thick.
The two blackbody fit reproduces very well the observed flux between 1.25 µm and 22 µm (normalized χ 2 of 0.23). The MIPS 24 µm data point appears to be overestimated and was not used for the fit. The SED is dominated by the dust emission. The contribution of the nebular continuum emission is negligible in the I and V bands. No trace of the Paschen/Balmer jump is detected in the observed spectra. We did not detect any molecular absorption bands in the visual and infrared spectra. The X-Shooter spectra show featureless continuum rising toward red. Soszyński et al. (2011) obtained a period of 215.2 day and an amplitude of 0.344 in the I band for [JD2002] 11. The contribution of the variable source must be at least 30 % of the total flux in the I band during the photometric maximum for the observed amplitude. The contribution of the dust emission fitted with the two blackbody model to the I band flux is 30 % during the maximum. The contribution of the nebular continuum emission (Figure 2 ) and emission lines to the I band flux is negligible.
Line profiles
All spectral features in the X-Shooter spectrum are emissions except for two helium lines in the NIR region. The He i line at 10830 Å shows a P-Cygni profile, 
Discussion
The observational characteristics of the cool component confirms that it is a Mira. The luminosity of the cool component is typical for a Mira. Almost entire flux of the Mira component is reprocessed by the circumstellar dust, which is observed in the infrared. The period in the optical corresponds to the pulsational period of a Mira star. Soszyński et al. (2011 11 as a semiregular variable rather than a Mira due to its low amplitude below 0.8 mag in the I band. However, small amplitude of the pulsations is typical for symbiotic miras. (Gutierrez-Moreno, 1995; Proga et al., 1994) . [JD2002] 11 falls into the region occupied by heavily obscured D-type symbiotic stars in the (J-H) -(H-K s ) colour-colour diagram (Feast et al., 1977) . The presence of the two dust component is also typical for D-type symbiotic stars (Angeloni et al., 2010) .
The near-infrared spectrum of [JD2002] 11 is typical for symbiotic Miras dur- ing high dust obscuration phase, e.g. V835 Cen (Feast et al. 1983 ). In particular, the molecular absorption bands are absent and dust emission dominates the continuum, which steeply rises toward infrared in both objects. The pulsations in near-IR are present in V835 Cen and another symbiotic Mira, RX Pup, even during high dust-obscured phase while they are invisible in the optical (Feast et al., 1983; Mikolajewska et al., 1999) . RX Pup is permanently embedded in an optically thick dusty shell and never shows evidence for a cool star shortwards of ∼ 800 nm, and it also never shows pulsations in this range (Mikolajewska et al. 1999) . This is because the spectrum shortwards of ∼ 800 nm is dominated by a nebular emission. We do not observe the spectral signature of the cool star in [JD2002] 11 as well. The lack of pulsations in the V band may be caused by the contribution of the nebular lines and continuum. Since we do not observe any significant change (exceeding 0.1 mag) in the near-IR fluxes between 2MASS, IRSF and DENIS observations, we conclude that [JD2002] 11 is permanently obscured by dust.
[JD2002] 11 shows similar characteristics to a group of objects discussed by Rodríguez-Flores et al. (2014) , which have been classified as D-type symbiotic stars. They show no direct evidence of the cold component in their optical spectra. Miszalski et al. (2013) identified some new D-type symbiotic stars for which no signature of cold component was found in the spectroscopy, but which show photometric variability. P Cygni profile of the He i 10830 Å line are reported for two out of eight S-type symbiotic stars by Baratta et al. (1991) . They attributed it to the variable wind from the hot component. They also observed He ii 10123 Å emission line for only two objects: high excitation symbiotic stars Z And and AG Peg.
The lightcurve of [JD2002] 11 reveals an irregular variability in addition to the 215 day Mira pulsation period, which is shown in Figure 4 . We attribute this to the variability of Mira star since it dominates in this spectral region.
